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- - # TAG « £ B a a ft * & » & & HL ^ >T & ' * * * » # 4 > 

it IS ^ * b b b It 32 # & m- ' * 4b * & m #(Tb 3 . x _ y Ce x Re y ) 
(Al 5 . z 0 l2 Me z ) C0<x^0.8;0<y^2.0;0<z^l.0) • £■ 
t Re ik \% il tL % ' te^TJt&J&i&filfc'-li * if ' i2 - 
£& - iL - ift - ifc - £4 - it - ig > iS " i£ - ft A i& 4l 5. ^ — 
lil ilt ' ffij Me & & ^ : «&*#"ST*'JflIM7fc#'*-=-Jl£ 

& # & 5ft # & as. ' * 7t & # °r & ^ f it t> i i % # & 

& #L i& jft # it, jg, & J. <L ft, & & 7t • 3& & Jf, «t * & *fc 4L *L 

it 3" * if; it # * HJ & & JSL & * «S *A * * v£ #t * *L ifc • 




^ * i£ X %t a H $j -t- (faBftJ&ffi '■ Fluorescent Material of Terbium Aluminum Garnet and 
Manufacturing Method Therefor) 

A fluorescent material of terbium aluminum 
garnet has the following formula • ( Tb 3 _ x _ y Ce x Re y ) ( A 1 
5 -,0 12 Me z ) 

wherein, 0<x^0.8, 0<y^2.0, 0<z^l.O, Re 
is preferably Gd, but can be also selected from 
the group of Rb, Tm, Pr, Sm, Eu, Gd, Dy, Ho, Er, 
Yb, Lu, Sr, Y, V, Cr, and mixture thereof, and Me 
i s S i . 




•i 4* *" B * : * 3 SI I 

A * # W T AG & * » & & £ *(0. 4443, 0. 5221) 
B ^-R:470nm4LM^ &&£#(0. 1241, 0. 0578) 
C C I E & it # ^ as $j 

(Tb 3 _ x . y Ce x Re y )(Al 5 . z 0 12 Me z ) 




^ » : Fluorescent Material of Terbium Aluminum Garnet and 

Manufacturing Method Therefor) 

A blue LED, an exciting light source, can 
generate an exciting light to excite the 
fluorescent material to emit an excited light so 
that the excited light and the exciting light may 
be mixed to generate a high-brightness white 
light. In addition, the fluorescent material can 
be selectively manufactured by a solid reaction 
method, a combustion method, and a synchronous 
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- x (feW&ffi ■ Fluorescent Material of Terbium Aluminum Garnet and 

Manufacturing Method Therefor) 

precipitation method. 
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i - iZWitLW (1) 

I & w m & & m m ] 

• * # 8fl #. -M - *TAG 41 it a B a ft * * » & & K ^ 3- jfc , 

.4* #j & m ^ * m & & m & - m %t & & & st *t * & & ^ — « 

« i- ^ f It t -^TAG it A ft 32 # it # > $ it & »r £ 

II it #■ it — ft it % & & ft & it} i& # j& ^ it ' ii & £ it 
#ifc — *£ftfc&fti«.&i?&££.;$*/jfc . fgj & ^ m, £ ^ 

it ° 

[ *, tt % ] 

§ ffl 6 *-tt«A*Hi4^* • *a t # R B $ 
4 9 2 5 7 9 at * JS490863I& - $ 4 8 0 7 4.4 l£ - ^472401^ > $ 
46 1 1 25 % A # 4471 48 ft m * - * & * ^ * « & * 

m*ftit* 4* c #j * * & m *, 4i * & 

/! i fie. - i& -t & # it a* tff *a /& ° t£ ?lt it & i% $ -T # . itj 
i§ # 4L — tift ft C 4o j| it — ft ] ' ffij a£ $ & & 

to # it * ^ $t # r * ^Jii^-iifi^^jfet c *« ., 

it I ' m B$ « * SS. ^ f£ & .il & . J?p -sf *g #'J Sg, 

-L 14 # # ffl 4L # it ft it Hf #. ig M e a a ft >fb ^ & C 

ftS^ i • *J *»Tb 3 Al 5 0 12 ^ «g ■*& ^ b s b It CTerbium 
A 1 u in i n u m Garnet > TAG ) ° i£Tb 3 Al 5 0 12 it a a B It # # it -fr 
#'J ffl ^ ^ it # &■ ^ ML m _L - m. it # *4 it * ^ f-J ^ 

#i «p. * # ^ it st it. 6<j it -ft ^ n& #n • ii m # # w m & & 

it ^ -ft a ^ it > t ^^^s.^|^^i^r^^|.|^^ 
t - it 1% & > it ^ ^ * it tik # * it If A £ J£ A * to it t «fc 
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i > fcWtSLW (2) 

# & ^ & # ^ & fi # - # * • JlilMig^jta^lt^iA^^ 
"*»*fl/tTfr£#A/t"# : A&'fe7t"3|l; C #J *o ^Ce - if Pr - # 

Sm - &jEu - 61 Gd - $&Dy - $cHo - ^Er - IfeYb - igLu > £g 
Sr » teY * *iV A ^Cr ] ■ ffij JR. /&Tb 3 Al 5 0 12 : Ce 3+ ^ ^ ^ ^ m 
£ J 3 * -Hi ' jfcte**£**^#4fcifcjfe4L-;£4bt'« » & *b 
IS # * *> -fe & *jfc*4L*fTI4^ - & &t ii J<H *'J HL & 
ft it ± & & ' & & ' Tb 3 Al 5 0 l2 : Ce 3+ I ^18 ^ * a 9 a If f $ it 

^^a«i^ffl-j5t6£jifttt4Ljiifti. • ^ t£ mi # & ^ 

$ ^ ;£ ' tf^STtt^THi^f^Tti^^^i^t^ 
t »o ^ i$. 8L Bl /£. $t • ai£ffl&JK._ti£#* .fi • fa £ m. ^ f£ # 

* # «« m-j a _l siTb 3 A i 5 o 12 « * a 9 B ft 4 i. a ' at ft. # A J[ 

TAG ^ & a a a « # 7t ' * iL #■ # |SJ a£ ^ ^ ^ $l a ^ #MAG 
32 4ft ± Jit a a a ft + a & M &TAG 2! 9t * *fr ■ * jfc # * * 

# it — « it & & & * M M b$ * >SL & it /& jfcfc 6 & > _@- 

£ ^ /£ A & 3 # it ^ ^ ^ ^ ^ ^ ^ # & t& ' J- 

• isj . 4l & b/§ £ sf % ft ^ vx m & 

&. >fc & i& # it # ' tt^ifc-^Ffctegfcilfr:*.** & & 

a A & ^ * *I & ^ 3 A • 
[ # ,*j ] 

*•# | ^ ^ ^ |4 ^ ^ a ^ f ^ ^ ^ ^ ^ ^ 

3r - & is] a£ ^ |k il A ^ 2MAG 5! ^ * i jg B B a 4 • a 
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^ *(Tb a . x . y Ce 3l Gd y )(Al 5 . 1 0 I2 Me t ) # * # (0<x^0.8 ;0< 

y ^ 2 . 0 : 0 < z ^ 1 . 0 ) > — 

-it 3fc ja <tB^"sr«,&^^jfcb^fejfc . JL£.fc££.&#Mf£|& 

& it $ ^ * ^ m ft it *&■ ' jtii*«»*&n# ' 

ffi *. # ^ £ TAG *& it B a a It $ it & . 6 jfc^fefll jfef 

t± ^ i/j at • 

& m =k # i # i% M 4* - 26 T A G ^ * B a B It ft it ^ A 
* m i4 * ' * t TAG 4fe * a B a It ft * » ft- a E] ft & jfc 

SL it *b - # -T ig # *'J ffi * # * ifc * & *L $4 » j. £ # 

ft it ^ pi- ^ fi $l %l a ^ n ff- * i *t ^ n & o 

m # *. # «fl * T AG a! it a a B It ft it ft A £■ jft 14 2r * • ± 
ft it 4 ^ <8 ^ it B a B It 2! 4L ft it m ' * -ft * & ^ #> ( Tb 

,. N .,Ce x Re,)(Al 5 . z 0 12 Me z ) (0<x^0.8 ;0<y^2.0 :0<z^ 
1.0) ' & t Re & £L it * ' te#TJL*fc/fciSa*fc» * 

* » ^ - ^ - &l - m * £k - - & - 4% - *g * £L > in 
A 1^ i '> - t Ir 4 7t i ' ffij M e # ^ ^ ; f£ ft it #&■ ^ *«J ffl 
M it it — # $ & # it a* ' * it & # & * IS ft it 4£ 

jS. £ # it ' it & « & # it SB. & J. ± *fc 6 & it • * it a a a 

•it ft it m i4 * fa & ® m jsl m & > m vl & a & ^ 
m. >* u & ° 
[ *fe ^ ^ ] 

^ ifc ^ # ^ _t_ ijc ^. ft @ > ^ ^ if Sfe ^ fL W m % 

f£ ' TX^^^^-'fl^ 45. ii ^ «fe f?'J ' it SC. ^ /9f W IS A ' -ft 
5>l *i T : 
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$1 El m ^ 4^ ft W m ^ # |a & 4i is *& & H a a it 32 ft 

^CTb 2 755 Ce 0 045 Gd 0 2 )Al 5 0 12 *'J 03 & -ft: 54 9. 8nm 4i & ft & 
#t ft ft & 4i ft it i% ; 2 B « ?f 4s- ft ■¥§ l»] a£ 

fl? # <l 4i IS 4t & £ It 32 ft & ^(Tb 2 . 755 Ce 0 . 045 Gd 0 . 2 )Al 5 0 12 *>J 
ffl & -ft:470nm 4i ft & Sfc & ft /9f *J # 41 jgfc ft & t# ; $3g^ 

4^ ft B £ A $ 2 B 4i ft 4t & £# # f'J 4i ft & # & & >& 
-&470nm4iM;fc & & ^ # B 4a i£ fli 4i ^ *$. it i& 
1^6 (White) ; ^4|^|^^f 

TAG 32 ^ B B a It ft & *&■ 4i ft it 3" >£ 4i flfi a B : ?5|«^^ 
ft W ^ ^ * 41TAG 32 * * A It ft * ft 4i ft it 3r * 4i aft. 

*JL B : A|61#^^taH^t?U?! 4iTAG 32 «fc * A It ft 
& 4i ft it 3- >*■ 4i aH m. B • 

4^ ft ^ 4i ^ ft. - *£TAG 32 ^ & B a a It ft & *&■ JSl & ft it 3r 
* . jt t ft * ft 4i ft 4* J* 4ft ft. ^(Tb 3 _ x _ y Ce x Re y )(Al 5 O 12 )(0 < 
x ^ 0 . 8 : 0 . < y £ 2 . 0 ) • &+Re*fcteft. **L/t* - 4a # *flf.£ 

» i% - & - - £L - ^ - $c - ^ * M - * 4% - £L - in 
& i'6- % ' a \± ft it #j J* £r ft f'J • # * ' t£ ft & *fr 4i 

ft & & m # Jb(Tb 3 . x . y Ce x Re y ) ( A l 5 _ z 0 12 Me z ) (0<x^0.8 ;0 
<y^2.0:0<z^l.O) • * tHe#4i^*^*»i^ • 

|SJ . ^ W ft ^ & & & t M & M & & *M. & M *k * & ' ff7 

f£ & - ^ ^ 4 A ft II A 'Ml ft ft • 4^ ft m % — S. ii ^ «fe 
f?-J )lf^TXa*li6|# to m ffl sk ® % Bl M * * ^ ^ 

>* a 4t j» # ^ jsj ft it >r * ft it * * # ^ ft ^ & jl it ^ 
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U & & % & - & & & ^ % & ^TAG 51 *& & b b b ft * & ^ A * , 
Mb * M 4* • *L ^ p m & * # «. *f • 

. 4° $ 4 n m * • #'J A 41 * El HI & A ft 

it ^ # a £ ^ M is & & H It ^ & & # > & ^ T ?'J # m : 

« - # 4$ : tfHt * *h * tb ^ JW 3*3. OAi^l 8& **[Tb(N0 3 ) 
3 • 6H 2 0] * 4. 696 & 4L*# atis[Al(N0 3 ) 3 • 9H 2 0] ^0.0469& 
^ 41 OH fli[Ce(N0 3 ) 3 • 5H 2 0] AO. 1815 & ^ & 4b £1 (Gd 2 0 3 
) » a « A 4b # * ^(Tb 2 . 755 Ce 0 045 Gd 0 2 )Al 5 O 12 J* - # 

^ ' m n %l % n & ir n m & • 

$ ^ # ^ : W«a^^4>^*B-J» « jfe. a 5 °C /m i n ^ >S 
it ^ y;a & l 0 0 0 °C ' « it -ft fft <fc (calcination) • # 

$a & 1 2 * h$ & . fti «5t/iiniif aii$ ^«i>isa . 

t 3t a l 2 0 0 °C ft it (sintering) l 2 ']> a£ . fa $k -fr Sfr 1f 
ft S i£ # # & 5 °C / m i n • / 

lj? E3 4$ : Of B ft & 4k & & ' i ^H 2 / N 2 

( 8 % : 9 2 % ) 4l it £ ft, ft t ' it. « l 2 0 0 °C it 4f £ # 
( reduc t ion) l 2 -J- . a jfr #. & t -^Ce 4+ j» ^ iS ^ /&Ce 

3+ ' & it & $ & & ft * a ' * »fl -sr £ as 45. ^ # 

# s£ £ itb ^ $S " 

£ i J» : ^ «p i. f S 1^ ^ f || ^ f ^ ^ ' jtaflf^ 

^ ^ IS # & ® " & % ' » * - 5fc # Tfe, & tf ft * *J # it # 
^ 44 ti • 

*» $ 5 U «f- Tf: . * * W * — * * « « H * MS ft * *L ift * 
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# m ^ IS *& & a a a ft * & & ' * & ^ T # ^ : 

' : «L 4b * tf * tb ^ #j Jfs.3 . 0 $L ^ ® m. * [ Tb ( N0 3 ) 

3 • 6H 2 0] > 4. 696 & 4L 4f IS [ A1(N0 3 ) 3 ■ 9H 2 O]^0.0469jt 
4l 4f fit ^[Ce(N0 3 ) 3 • 5H 2 0] AO. 1815 & ^ ft lb 4L (Gd 2 0 3 
) ■ a # 4* * 4b * * ^(Tb 2 . 755 Ce 0 . 045 Gd 0 . 2 )Al 5 O 12 ^ J* ft • « 
£ • ^1K^lS^a^IlA-**»f*t . -fit ^. jg: #jL 
*tf * o 

% j=. $r iff : a 1 0 0 °C ~ 1 2 0 °C & tfc «. » ft * # # *fc « 

*fc ft • 

$ X ^ #i : 4 & -f- £ ^ *t #J * 1 . 4 # * & ^ St 

& & & m ' W**i/v«ffe«>&ltt ' 1 W I 1 ^ ^ 

g eg ^ 4$ : m m «. ft ^ £P ^ m # & j$ #7 « 6 0 0 °c 

m ft -\± *l ft ' a ffij ^ # >a & m ass. # ^ t • %z & t m. 

w ^ *A # *P ffr a B a 4s £ /& ° 

$ i ^ 4$ : tft j§ i& ffi. m to % ' W*i*Mtf-l«tilWl200 
°C & 12 'J 11 b^- - % & ^ ff- 1^ a it # 4* # jL 5 °C / m i n ° 

% X Ur 4$ : **l&;fc*#ft4L:|frjfc. • # iff * S. ^H 2 /N 2 ( 8% : 
92»)4Li5^ILftt ' 3£ « 1 2 0 0 °C ifc *r 3& # 1 2 * » a ft j» 

* u u a t *.Ce <+ * it £ /&Ce 3+ • ^Jt^******. » la.*. 
a fl if; ^ M. 0 °a ^ 45. it # # # * 4f *S- jib # J» • 

^ a 4L - & g ' || * - * # & tf ^ * m * * *&- #» 7t 
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$ 6 m m » 4^ # H ^ # ^. * $fc # it & ^ m. & u & 

.> t ^ IS ^ t& b b b H i f it, t ' * a & T #| ^ ^ : 

% - ^ m ' ffc it * ft ft fcb *J 3*3. 0 & ^ * #*[Tb(N0 3 ) 
3 • 611,0] * 4. 6 96 & 4i 4* Sit 18 [ A1(N0 3 ) 3 • 9H 2 0] - 0.0469 & 
*& m. «J[Ce(N0 3 ) 3 • 5H 2 0] AO. 1815 & 4l ft 4b £1 (Gd 2 0 3 
) ■ a # *g # < b ^ ^ A(Tb 2 . 755 Ce 0 045 Gd 0 2 )Al 5 0 12 • . m 

t& & m m. m «, ^jtiA-**.*f*tft**#^*** 

H & #; ^ 7]c • ^ £. «j g J. P H ^ 1 0 ° 

;£ #t & & # ^ 4^7 « 

$ eg # 4$ : ,1f & & # jfc #7 a 4 0 0 °C *i & ^ #jL A £p ^ ^ 

* * f A «p ^ H H -fb «j ' a #. ff- ,m « & ^ to & 4fr • ' 

# i 4$ : l^^ftfAtt^t ' it a 5 °C /m i n ^ *f- ffl 
it ^ ho & 5. 1 0 0 0 °C it -ft «t VL • # £ • £ # ft H£ *&1 2 * 

& ' a 5 °C / in i n ^ Tf- & i£ ^ 3p JL ^ a ° 

# ^ # 3* : «fi&<S%«.4LtS5^jK. • ft & # ft ^ # i& 

t ' ii a 1 2 0 0 °C ^ J* 1 2 * b£ . it . & ^ ff- ^ ffi ^ $ ^ 
% # Jb 5 °C / in i n • 

% -b # 4$ : «f ^ |# ^ 4L ^ ' # Hf ^ ft ^H 2 /N 2 (8% : 
9 2 % ) ^ 5g ^ IL flt t J-x 1 2 0 0 °C it -ft ^ 1 2 * > «f ^ # 0 ° 0 
t ^Ce' 11 m + m ft ^Ce 3+ • #ilfc4£*£#»fc.fcA • <a * # 
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i > (8) 

\% ^ M. a°o % 41 it # # ^ & % ,tb ^- ft • 

$ /V *jr ft : ^ Sp £ £ a & ft iU u # 4i * it # ' jfe. flf- ^ 

^ 4l • & ' & & - ^ m. # it * ^ » ^ & & ^ ^ & 

^ & 0r ffi 4i 4 -fb ^ #7 4i ft 4b to * ^HS - # 4& $ 4b 
^ #7 * & £ & * SK. ^ to • I - f i 1 ^ S f ^ 

#7 41 % & #J 4& >§ % fa 4b & to ' £■ & |f ^fc »T 

H # Jk. / #L it % 't± $L flft * • % -= * iH 41 ft 4± $j f # 4 

& 44 # #t 4b ^ 4& ' *-r^^^i^fs^^^^t^^ 

% it & 4± f a- M. 

^ tit m 4i 3r # 4| & fa] ^ fli & & A ^ ^TAG 32 it 
± ft a a a ^ • «*l^iHffl^*l«t*5t,— ( # & 

) # -it #>j ffl * & # * jfc ttf 4& 

(Photoluminescence spectrometer) f f -f g- it $£ W it -ft 
& # it t# aty - a 4£ & it tf & *4**p&jfc*fr4i*fc ik & & & 

■h ° m tit m & # % *t # 4i ^ ^ & n & ^ is ^ ^ 

a a a «t 32 $ Tfe ^(Tb 2 . 755 Ce 0 O45 Gd 0 . 2 )Al 5 O 12 ( ^ ( Tb 3 . x . y Ce x Gd y ) 
(A l 5 . z 0, .Me, ) ) *J ffl ^ -^549. 8nm * ^ ^ *>J * ^ i§ 4i ^ # it, 

j*. -fe ' % \ m ff< • * ^ »j ^ tt m * # *o ^ # 4i # 

it *> 4i j& ^ Sfc # 7t \% % Hi & ^430nm 5.490nm 4i it ^ • ft S'J 
,x -^470nm ^ ^ M it • 

^ 2 Wi m ' # * ^ IS] ^ ^ |fi ^t ^ ft 4b t .o ^TAG 
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i « ®WifLW (9) 

& a a a 44 51 £ & *&■ ± ft ■& ^450nm 5.490nm i J|*jft#nf » 

. 4° $ 3 B) #r • # a/3 3" #'J ffl i§ -t # # it # EI 

£ # & ' ife.8&^-"sr*jBi&**.-fe4LM>fc«-^^. ^ 41 ^ ^ 

' 4° ifc bp ^ ^ ^ TC & . its & #2 3 ^- & & ° & 

- «#7fc*>4L^*ifcit^*t4jL^'ffel931#-HI«- M a^ £ 

# (Commission International de 1 ' Eclairage 'CIE 
) P\*r3L&fiLB.&m C CIE Chroma t ici ty diagram ] 
^,4^*A«E||-_**^/^^4t^&^t^« • # =£■ ' teTAG ^ 

* & 41 * * ^ & JSL A «A( 0. 4443, 0. 522 1 ) *fc ft A ft .* 

4 70nm 4i & # * ift & £. a «B( 0. 1 24 1, 0. 0578 ) *& ft ^ #j # 
t£1fctSi&g.&.fam ( « 6 * # A Ex • y ) & & & # ) t ' 
it — «SJ ft ft il ^ - # .it - 

# # #- n« $3i^^ ' n & & it is ^ & & m # m t 

^ ^ 7t II 4 (White) ' # Bp 4fc & 81 ^ # « • # «. f t 
M^B££j&&£470nm4Lfcft.#-j|-fc.$.;t£fc (Aft ) 4^ ft 
M -M a$ > Pp-TJX>&&££*k&&&#;ft# - a itb > W * # 
4i 2r m # *Mt * Mr * 4l * ife ft ( T b 2 . 755 C e 0 . 045 G d 0 . 2.) 

Al 5 0 l2 ^i§«t4L#if4«.3t*4L fcb fr\ iSL & ' # §£. ^ £ i§ # 

ft ( jtb M 4 5 0 ~ 4 9 0 nm ) ^-M*^-«4t^^«t«-*S* • 
it M i§ -t £t It & ' & t £ & Sfc «t«-fl&#A#t,^&5fe ' J. * 
to A ^ & ^ i^j 3 JSL ft 0i fa fa j% z_ # & ;tj » it u ^ 
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